Correlation between dopaminergic neurons, acetylcholinesterase and nicotinic acetylcholine receptors containing the alpha3- or alpha5-subunit in the rat substantia nigra.
The aim of this study was to investigate the relationship between the cells possessing the alpha3 or alpha5 nicotinic acetylcholine receptor subunits and the enzyme acetylcholinesterase, with respect to tyrosine hydroxylase immunoreactive dopaminergic neurons in the rat substantia nigra. Most, but certainly not all, acetylcholinesterase immunoreactive cells were located in the pars compacta. In the substantia nigra pars compacta there were in turn two populations of acetylcholinesterase containing neurons: those that were tyrosine hydroxylase reactive and those that were not. Double label studies, that included an antibody immunoreactive against a common immunogen on alpha1 of muscle and alpha3 and alpha5 neuronal nicotinic acetylcholine receptor subunits, revealed that nearly all nicotinic receptor positive cells were also tyrosine hydroxylase neurons. However, a minority non-tyrosine hydroxylase population was alpha3- and/or alpha5-nAChR positive and these were always AChE-immunoreactive. In summary, there appears to be a close correlation between nicotinic receptors and acetylcholinesterase in the substantia nigra, irrespective of the transmitter phenotype in different neuronal subpopulations.